In order to evaluate the quantitative traits of soybean (Glycine max L. Merill), 24 genotypes were studied at Baiekola Agricultural Research Station in 2008. The traits studied included phonological and morphological traits, yield components, seed yield, and seed oil and protein content. Results of analysis of variance showed that mean squares of the treatments were significant, indicating significant genetic variation among the genotypes regarding the above-mentioned traits. There was a significant positive correlation between the number of days to flowering and the number of days to maturity, indicating that selection based on a high number of days to flowering leads to indirect selection of late maturing varieties. Among the main yield components, there was a significant positive correlation between the 1000-seed weight and seed yield; therefore, any change in the 1000-seed weight will have significant effects on seed yield. Since the yield components and the qualitative traits do not have any significant correlation with seed yield, cluster analysis cannot be used to put these traits in one group together with high seed yield. The general conclusion is that the genotypes Ronak 2, L2002, and LB4 with seed yields of 2610, 2606, and 2597 kg/h, respectively, are the superior genotypes, and that they can be considered as one statistical group.
effective in achieving economical independence. In most breeding projects, selection is based on a considerable number of traits which may show a positive or a negative correlation with each other (Arab, 2002; Ali et al., 2003) . Therefore, breeding experiments with the aim of finding the best lines is necessary in order to increase production (Yazdi Samadi and Abd-e Mishani, 1992) . In these breeding experiments, taking the genetic diversity of the available lines, with respect to the phonological and the morphological traits and the components of yield and the qualitative traits, into consideration is an effective step in improving the traits of the varieties used. Due to the intensification of the biotic and the abiotic stresses, improving the new varieties, together with the existing high yielding varieties such as Telar, Sari, 032 and 033, will provide a dependable strategy in the sustainable cultivation of soybean in the region. Therefore, this research was carried out to compare the soybean lines and varieties existing in the province of Mazandaran, and to study the quantitative and qualitative traits of each of these lines and varieties.
Material and Methods
In order to evaluate the relationships of the quantitative traits, an experiment was carried out using 24 new varieties and lines of soybean (Table 1) in the form of randomized complete block design with four replications in the Agriculture Research Station of Baiekola in 2010. In this experiment, each plot included four lines, each of which four meters long, with a distance of 50 centimeters between neighboring lines. During the growing season, sampling was conducted in each plot omitting a boundary of about 0.5 meter from each end of every plot. The factors measured included the time flowering started, the time flowering ended, the length of the flowering period, the height of plants, the time the plants matured, the number of pods in each plant, the number of seeds in each pod, and the seed yield in each plant. To determine the final yield at full maturity, samples were taken from the two central lines in each plot. The statistical calculations of this study included the analysis of variance of the traits studied based on the standards of randomized complete block design. Then, the means were compared using Duncans Multiple Range Test (DMRT) . To analyze the relationships of the traits studied, simple correlation and cluster analysis were employed. The statistical software used included Excel, SAS, and SPSS.
Results
Number of days to the start of flowering: Results of the comparison of the means of the varieties showed that the varieties Dorksay 3a, B 121, and Hardi 50 had the highest number of days from seeding to flowering, with a mean of 101.3 days, and the variety Ogeden had the lowest number, which was 48.75 days ( Table 2) .
Number of days to the end of flowering: Results obtained showed that the highest number of days to the end of flowering belonged to the varieties Dorksay 3a and B 121, with an average of 120.5 days, and the lowest number belonged to the varieties Sahar, Sari, and Telar, with an average of 90.25 days ( Table 2) .
Length of the flowering period:
Comparison of the means of the varieties suggested that the variety Dorksay 3a (with 47 days) had the longest and the variety Hardi 50 (with 17 days) the shortest flowering period (Table 2) . There was a positive and significant correlation between the length of the flowering period and the number of days to maturity (r=0.314**), which indicates that with an increase in the length of the flowering period, the number of days to maturity also increases. These results are consistent with those obtained by Nazeri et al. (2008) Number of days to pod formation: Results of the comparison of the means of data showed that the highest number of days to pod formation belonged to the variety Dorksay 3a (114 days) and the lowest to the variety Ogeden (64 days) ( Table 2 ). This may be due to the genetic diversity which exists in the different varieties (Hezarjaribee et al., 2004) Number of days to maturity: The comparison of the means showed that the longest period from seeding to maturity (177 days) belonged to the variety Dorksay 3a and the shortest to the variety Dare (117 days) ( Table 2) . These results are consistent with those of Bord (1992) . The comparison of the means also showed that the variety Dorksay 3a was at a higher statistical level than the other varieties with respect to the number of days to the start of the flowering period, the number of days to the start of pod formation, and the number of days to maturity; and hence, Dorksay 3a had a greater 1000 seed weight, a fact which was shown by the high correlation between the number of days to maturity and the 1000 seed weight (r=0.497**).
Height of the plants:
The maximum height of the plants (149 cm) was observed in the variety B 121 and the minimum final height (77 cm) to the variety Telar (Table 2) . Although height of plants is genetically determined, it can be influenced by environmental and management factors such as the weather, the date of seeding, the planting pattern, and the photoperiod (Bucket et al., 1982; Wells, 1991) .
Number of pods per plant:
The comparison of the means of the varieties and the lines showed that the variety Sari had the highest number (69) of pods per plant and the variety Benus the lowest (38) ( Table 3) . 1000 seed weight: It was also found that the variety Dorksay 3a had the highest (342.5 g) and the variety Sahar the lowest (163.4 g) 1000 seed weight (Table 3) .
Seed yield:
Results of the comparison of means showed that the highest seed yield belonged to the variety Ronak 2 with 2610 kilograms per hectare and the lowest to the variety Benus with 1286 Kg.h (Table 3) . Moreover, the mean of this trait revealed that the varieties and lines Ronak 2, L.2002, L.B4, Forest, Scott with 2610, 2606, 2597, 2579 Kg.h, respectively, ranked next regarding seed yield, though they were all in one statistical group (Table 3) . Increase in crop yield is mainly related to increase in the number of days to the start of flowering, the number of days to the end of flowering, the number of days to pod formation, the number of days to maturity, and the 1000 seed weight. The number of days to pod formation has the greatest effect on yield increase (r=0.464**). In our study, we observed a high correlation between yield and the days to pod formation, which is compatible with the findings of Ward et al., 1992.
Percentage of seed oil and protein content:
Comparison of the means of the data showed that L.2001 with 21.13% had the highest and B 121 with 15.92% had the lowest oil content (Table 3) . Furthermore, comparison of means using Duncans method showed that Ogeden with 42% had the highest and L.B4 with 32.4% the lowest protein content (Table 3 ) .
Cluster analysis
Cluster analysis is one of the most common and efficient methods of multivariate statistical analysis for grouping genotypes. In our research, cluster analysis in Wards method of minimum variance was used to determine the degree of similarity among genotypes. Wards method is the second most common method in cluster analysis, while UPGMA is the most common (Caramos et al., 1988) . Figure 1 shows the dendrogram of genotype grouping based on mean phonological traits and using Wards method. Cutting the dendrogram at points 10 units apart resulted in the formation of three clusters. The first cluster included 19 lines and varieties. This cluster was at the level of the grand mean regarding the traits of the number of days to flowering, the number of days to the end of flowering, the length of the flowering period, the number of days to pod formation, and the number of days to maturity. The lines Ogeden and Dare and some of the varieties were in the second cluster. The lines and varieties in this cluster have a longer flowering period than the grand mean flowering period, but their number of days to flowering, number of days to the end of flowering, number of days to pod formation, and number of days to maturity are smaller than the corresponding grand means. This is considered to be an important advantage, and it can be taken advantage of when new varieties are introduced through including these lines in the crosses. The lines and varieties in clusters one and two stand side by side under a sub-branch separate from the other varieties. Hardi 50, Dorksay 3a, and B121 are the varieties and lines included in the third cluster; they are phonologically very different from the other genotypes. These genotypes had a shorter flowering period than the grand mean of the genotypes, but their number of days to flowering, number of days to the end of flowering, number of days to pod formation, and number of days to maturity (all of which are traits not phenologically ideal) were higher, compared to the corresponding grand means.
Cluster analysis based on mean phonological traits

Cluster analysis on the basis of mean yield and yield components
In this part, the means of 1000 seed weight, the number of pods per plant, and seed yield in kilograms per hectare were used in cluster analysis. Results of the cluster analysis showed that all the genotypes were placed in three groups (Figure 2 ). The first cluster included the varieties and lines of Dorksay 2a, B121, Sahar, Dare, Sari, 032, Forest, LB4, Cooker Stewart, L.B1, L.2001, Ogeden, Hill, and Benus. The number of pods per plant and the seed yield in this cluster were 9.77 and 1.73 percent higher than the mean, respectively, and the 1000 seed weight was 5.67 percent lower than the grand mean. As a whole, the yield in this cluster was at the level of the mean yield (Table 3) . Cluster number two, which included the varieties Ogeden, Hill, Benus, and Telar, ranked lower than the mean regarding all yield traits. The third cluster included the varieties Lee, Dorksay 3a, L.2002, Ronak 2, 033, L.B2, and Hardi 50, in which the number of pods per plant was lower than the grand mean, but, as a whole, since the 1000 seed weight was more than that of the grand mean, the seed yield was higher than that of the grand mean, and also higher than the seed yield of varieties in clusters one and two. The difference between the figures in every column that have one letter in common is not statistically significant at the level of 5% (Duncans multiple range test). 
